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CIENTIFIC LETTER
ilateral Tonic Pupils Secondary to Ross
yndrome: A Case Report
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supilas tónicas bilaterales secundarias al
índrome de Ross: informe de un caso
ntroduction
n  1958,  Alexander  Ross  described  a  case  with  anhidrosis
nd  Adie’s  syndrome.  He  considered  the  Adie’s  syndrome
nrelated  to  the  anhidrosis.1 Currently,  Ross  syndrome  is
escribed  as  tonic  pupils,  decreased  or  a  loss  of  deep
endon  reﬂexes,  and  segmental  anhidrosis.2 Ross  syn-
rome  is  rare,  with  less  than  50  cases  existing  in  the
iterature.2
ase Report
 44  year-old  white  male  presented  to  the  eye  clinic  with
omplaints  of  difﬁculty  with  night  driving.  His  medical
istory  was  signiﬁcant  for  the  following  medications:  var-
enaﬁl,  ﬂuoxetine,  simvastatin/ezetimibe,  tramadol,  ﬁsh
il,  glucosamine,  and  zolpidem  and  he  had  an  allergy  to
ercocet.  In  1993,  he  had  a  history  of  tick  bites  from
hich  he  developed  Rocky  Mountain  spotted  fever  (rick-
ttsiosis).  After  treatment  with  an  antibiotic  and  recovering
rom  this  illness,  he  noticed  an  absence  of  sweating
n  half  of  his  body.  The  patient  had  extensive  test-
ng,  such  as  VDRL  and  FTA-ABS,  which  was  negative.  He
emonstrated  hypersensitivity  to  dilute  pilocarpine  and
ecreased  tendon  reﬂexes  and  was  diagnosed  with  Ross  syn-
rome.
His  distance  visual  acuity  without  correction  was  20/25
n  the  OD  and  20/20  in  the  OS.  Pupils  were  unreac-
ive  to  light,  with  a  size  of  3--4  mm  in  bright  and  dark
llumination.  Because  of  the  small  pupil  size,  the  near
eaction  was  difﬁcult  to  elicit.  The  left  pupil  showed  ver-
iform  movements  superiorly.  The  pupils  had  an  irregular
hape.  Slit  lamp  exam  revealed  a  normal  anterior  seg-
ent.  The  ﬁeld  was  full  by  confrontation.  Tonometry  was
easured  as  14  in  the  OD  and  14  in  the  OS.  Dilated  fun-
us  exam  revealed  a  normal  posterior  segment,  with  a
up-to-disk  ratio  of  0.6  in  the  OD  and  OS.  He  had  a  loss
f  sweating  on  his  right  side  and  a  loss  of  deep  tendon
eﬂexes.
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ttp://dx.doi.org/10.1016/j.optom.2013.06.005he  iris  is  innervated  by  the  parasympathetic  and  sympa-
hetic  nervous  systems.  A  defect  in  the  parasympathetic
ervous  system  may  result  in  dilation  of  the  pupil  in  bright
ight,  while  a  defect  of  the  sympathetic  nervous  system  may
esult  in  miosis  of  the  pupil  in  the  dark.3 Light-near  dis-
ociation  is  caused  by  many  pathologies,  among  which  are
rgyll  Robertson  and  tonic  pupils.  Many  diseases  may  cause
onic  pupils,  such  as  diabetes,  herpes,  sarcoid,  injury,  infec-
ion,  syphilis,  Guillan-Barre  syndrome,  Shy-Drager,  tumor,
harcot-Marie-Tooth,  and  Holmes-Adie  syndrome.2 Argyll
obertson  pupils  are  bilateral  small  pupils  with  a  rapid  con-
triction  to  near,  but  with  slight  or  absent  constriction  to
ight.4 Argyll  Robertson  pupils  may  have  an  association  with
yphilis,  so  optometrists  should  order  the  appropriate  lab
ests  such  as  the  VDRL  and  FTA-ABS.
Adie’s  syndrome,  or  Holmes-Adie  syndrome,  refers  to
ases  in  which  the  etiology  of  the  tonic  pupils  is  unknown.
olmes-Adie  syndrome  is  characterized  by  poor  light
eaction,  paralysis  of  accommodation,  hypersensitivity  to
holinergic  drugs,  pupils  that  respond  to  near  vision  slowly
nd  decreased  tendon  reﬂexes.6 Typically,  the  syndrome
s  unilateral  and  typically  occurs  in  women  more  than
en.3 Holmes-Adie  syndrome  tends  to  progress;  the  fel-
ow  pupil  becomes  involved  and  the  deep  tendon  reﬂexes
ecrease.5 The  cause  of  the  progressive  miosis  remains
nknown.7 Patients  with  Holmes-Adie  syndrome  may  present
ith  blurred  near  vision  as  the  chief  complaint.5
Ross  syndrome,  while  benign,  is  a progressive  autonomic
ysfunction,  which  can  occur  in  patients  of  any  age,  ethnic
ackground,  or  gender.6 Of  the  twenty  patients  with  Ross
yndrome  described  in  the  literature,  slightly  more  were
ale  than  female.8 The  typical  age  at  the  time  of  diagnosis
f  Ross  syndrome  patients  was  36  years.8 The  tonic  pupil  was
ilateral  in  a  majority  of  cases.
Ross  syndrome  is  characterized  by  tonic  pupils,  decrease
r  loss  of  deep  tendon  reﬂexes,  and  segmental  loss  of
weating.  Tonic  pupils  show  progressive  miosis;  this  mio-
is  progresses  more  quickly  than  the  normal  miosis  of
ging.  Damage  to  the  sympathetic  ganglion  cells  or  the
ostganglionic  projections  could  account  for  the  loss  of
weating.6 The  loss  of  deep  tendon  reﬂexes  may  stem  from
he  damage  in  the  dorsal  root  ganglia  or  spinal  interneu-
on  loss.6,7 The  mechanism  of  injury  is  unknown.6,9 The
eripheral  autonomic  nervous  system  and  dorsal  root  gan-
lia  all  develop  from  neural  crest  cells.9 One  author  suggests
etry. Published by Elsevier España, S.L. All rights reserved.
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that  some  commonality  makes  these  tissues  prone  to
injury.9
Patients  with  parasympathetic  and  sympathetic  dys-
function  may  have  systemic  symptoms  in  addition  to
the  ocular  symptoms.  Patients  with  Ross  syndrome  or
Holmes-Adie  syndrome  may  present  with  the  following:
orthostatic  hypotension,  headache,  psychiatric  disorders,
reduced  heart  rate  responses  to  Valsalva  maneuvers,
diarrhea.9 Ross  syndrome  overlaps  with  Holmes-Adie  syn-
drome  and  may  represent  different  manifestations  of  the
same  disorder.6,9 However,  one  author  has  suggested  that
Ross  syndrome  can  be  differentiated  from  Holmes-Adie
syndrome  by  the  loss  of  sweating,  since  both  condi-
tions  present  with  tonic  pupils  and  decreased  tendon
reﬂexes.7
Conclusion
Tonic  pupils  may  indicate  complex  systemic  disease.10
Optometrists  should  order  appropriate  lab  tests  to  rule
out  systemic  disease  in  cases  of  tonic  pupils,  although
Holmes-Adie  syndrome  is  idiopathic.  Holmes-Adie  syndrome
is  characterized  by  tonic  pupils,  paralysis  of  accommoda-
tion,  and  decreased  deep  tendon  reﬂexes.
Ross  syndrome  is  a  rare,  but  progressive  autonomic
disease  that  causes  tonic  pupils,  loss  of  deep  tendon
reﬂexes,  and  anhidrosis.  Ross  syndrome  can  be  differ-
entiated  from  Holmes-Adie  syndrome  by  the  lack  of
anhidrosis  in  Holmes-Adie  syndrome.  Patients  with  Ross
syndrome  have  autonomic  dysfunction  and  may  show  sys-
temic  symptoms  such  as  headache,  psychiatric  disorders,
and  abnormal  heart  rate  responses.9 Patients  have  difﬁ-
culty  regulating  body  temperature  and  should  avoid  very
hot  or  cold  conditions.7 Optometrists  need  to  be  aware  of107
oss  syndrome  and  refer  to  other  practitioners  as  neces-
ary.
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